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(54) ORGANIC RECTIFYING ELEMENT 

(67) Abotreot 

PURPOSE^ To provide an oroante rectifying dement with 
eyeeftont rectifying function. 

CONSTITUTION: A gto» board 1 provided with a OoW 
electrode 2 thereon through o sputtering method, etc.. 
and a po^>methyW^ophene layer » pflod up jSweon 
through etectrolytio oxidation polymerizaHon. Then it 
k Biectrocnemteauy Bppimd with e dedoping treatment 
to form a Wgh rnotecular conductive layer 3, a 

&^n*thyMuXp-rf^y^ fl,m 
4 « deposited on tne layer 3 through a vacuum 
deposition method, and further aluminum IB 
vacuum-depoeitad on the film 4 TO form an eleotroda^o, 
end thereby an organic recttfying element in 
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CLAIMS „ 




l§S ( !?Th« organic rectifying device characterized by ennying out the ^^^^^^^^i^S^Slni 
(erelkyl or nuole^ubatitution arelkyl>5. the 1 O-dlhydrophenazlne film, a macromoleeula conductor Ingredient layer, or the met 

2 l^oreiSfi^fyina device according to claim 1 which is the layer which a macromolecule conductor ingredient tai 
SStaS ^XrS&b conductor Ingredient Chosen ftom the group which consists of an organ* synthec* * 

K oneTcSfs^m taSedicnt chosen ftom the group umicb comic* of a metal, an alloy, a metall.C OXlde. memllic sulfide, 
an alloy oxide. 
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DETAILED DESCRIPTION ____ .. 



i e- 



[Detailed Description of the Invention] 
diode for rectification, a photodiode, a light emitting diode, or a switch. 

TfiSSSiS S ^Sytotenhe^e / combination of Au U studied. Although this invention persons developed the or£ pic 
v^proaohed by the need tor development of a still more effective orguue rectifying device. 

KLn(s) to be Solved by the Invention] Although this invention persons present *o "f^^<Sf^ '»**J K 
S look for Ae oreanic compound which reinforces rectification efficiently certainly paying attention to the point dial ^Slow , . 
Sg^SteS. toey^Sl SSnarion about the structure, and. subsequently came to complete composition and its property, an. this 
lnvention tnat research i» developed and should »• carry out It at last this time also about application. ; 

K fnr So i v i nB the problcml this invention persons - it was shown clearly that it has me organic rectification excellent ml b 
~mponSw^^^^ 

wbXuon aralkyl)-5, the 10-dlhydrophenazlne film (h b hereafter called the phenazine film for * ho ^™™™™°}*™]*™™ 

UyVr. or dte metal system ingredient layer Is carried out The macromolecule conductor m ^^^^fS3l1l 
SS of at least one macromolecule conductor Ingredient chosen from the group which cons.su ■ 
svswm Jmnedient, an organic pyrolysis system Ingredient, and a carbon system ingredient, and a metal system "B^t b9« ' » 
KwSc^nsls^of^eesfone metal system ingr-di.nt chosen from the group which cons** of ametnl, an alloy, a metell. ox.de, 

^iSS^S&OT in Solectron releasing group) permutation- 10«.nrtkyl or nuclear sub*kution mfifri tj iJO- 
SShS " hereafS- called phenarine for short) An alky I group, an SlS^ U 

e dialkyWnno radical. They are the acylamtao radical, an alky 1 acylamino radical, a pyrrolidinyl ^^'J^*^™™$ \± 
moroholfao radical, ehl as i typical thing They are a methyl group, an ethyl group, a propyl group, ^TOWjJ^ 
Sty I radical, t-butyl, a cyclohcxyl radical, a methylamlno radical an acotylam.no radical, the aralkyl radical shown in the | 

•^ftOoS With KHaralkyl or nuclear substitution aralkyl) radical in phenazlne, benzyl. 8 phcnylethyl radical and p-alkyl ^^j* 
exarSlT^ radical -)p-ethyl benzyl, p-alkoxy benzyl (for example, p-methoxy benzyl radical) P^"° bcnryU id p- 

SSSESta aLS)benzyl (for cLnple.Tmemylamino benzyl _)p^l»mino benzyl W ^SXSfgSil £' T 
fluoro benzyl, p.fluoro memylbenzyl radical, p-chloro benzyl, p-BUROMO benzyl, p..od«ne ^t^SS^nri Cfcr- m u nPle, 3, 
5-dimemytoenzyl radical), m-dialkoxy benzyl (for example. 3 and 5-dimcthoxy benzyl -) m !*™% ^^taS ft 2 
amino) benzyl, m-screw (trifluoromethyl) benzyl, m-dinhro benzyl, m-difluorobenzyl radical, end oJ IK WO benzyl (^oa t Me. 2 
aSSSSo benzyl -) There are 3. d-dichloro benzyl, m-dlchloro benzyl (for example, 2 4-dichlwo benzyl, 3, *4taUkm * bzyl), 
miibromc XzyTWiodo benzyl, ete. In addiuon, die carbon atomic number of the alkyl group of the aralkyl radical comt ii ed at 
^^i^phenSnVfa Mpfcces, and, as foTthem, it is needle* to say that you may branch also wnh£e \ _ 

• m0071 As long aTdils phenazlne Is the above-mentioned compound, h may be Independent or two or more sorts of mixture is ifficnmt 
asfc Tn7 S^tSSSSSa powder, silica powder, silicone rubber powder, etc.) as the antl-oxidant of an amount. UV s «lizor- 
Sotfwd a Skness conKEterial may be added a Ihtle for long-term stabilization when such phenazlnes are used as the f m, and 
i^onten^ agent, charge of fluorescence) may be carried out as check material of membnji bus 

SoSS^mong macromolecule conductor Ingredients, as an organic synthesis syswm ^V^S^SSSS^ £ ^KTH 1^°^' 

Polly 3^imethyl pyrrole, The poly thiophene, Polly 3-methylthlophene. Polly 3. 4^iroemyWiiophene, Polly P-PENN, , I 

£yac^en^ Polly m-VhenylJe, Polty p-phenyiene oxide, polish ~ e ^^ p JSSftmt G^l 

^wrftazote ^^dlacetylcne/Coiiductive rubber and the resin which there are the poly pyridine Por, (N-metbyl byrrole), 
. 55 'pTcoHne^atdK^ doping ehher a non-doped object or an object, and contain ^^^ used. I 

10009] AS an organic pyrolysis system Ingredient, conductive rubber and the resin which there are sytdhetlc * J™« J ** I . 

SSon fiber, py^sis^ryimioi pyrolyils polyoxadlazole. pyrolysis polyolefine, a pyrolys« polyamlde, a pyrosis j«gH ^.tnle. 

aoyrolysisi W^vinyl cWorida, pyrolysis polyvinyl alcohol, a pyrolysis epoxy resin, pyrolysis phenol resin, pyrolysis bridge t£ nuoon . 

po^ry^eSlK^ly^^urate. a pyrolysi. polypeptide, etc.. and these can use doping cither a non-doped object or a | object, 
• and contain these can also be used among macromolecule conductor ingredients. 
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(001 1] as a metal system ingredient - a metal (for e«rnple. gold, silver. |H JTSitawi alloy -). such as a zirconium A 
magnesium, calcium, silicon, titanium alloys (for example, a palladium 4 Koyand an atom m ™ "|£ e * , „ aluminum C xi 
SSK alloy, a M*"*^ ■* oxidizati, 
indium oxide, and silicon oxide -) What made ' * c f*^^ conductivity, Conductive rubber and the resin which 
copper, antimony oxWe, a zircomum dioxide ^^^^ |^ ra ^ iren ulfike, a cobalt sulfide, a nickel sulfide, coppf 

So^Tne^^^^ ^enl.Ws^pared between a macromolecule conductor ingredient layer and a , macro, 

[0012] ^e P^n^^c iiim macromolecule conductor Ingredient layer and metal system ingredient layers or bet 

conductor Ingredfen layer W ^^ a J^ m n °S TOt Uyer . Ahhough one laminating of one of these combination is suffi 
E?JH*SX "^^SSSSSSSS^ h is desirablfto make i t foe ™™™£^™^7^' 

S£=iefe 
* _ -, T i fl var of**** exchange ****** being carried our are natural. 

Sthhw be coveiXSfa film if the above laminated material is further required after usually being prepared 
[0013] Although it w»ir m eovereo w ™ " !\™ " • Dlate oiiaics cast, etc.) and attaching a suitable electrode section, c . 
SU ^i£T.£^^ ofmk laminated material may change 

SLm^mfSim te^S™!nS™%^&«> of a macromolecule conductor ingredient layer, or the thickness of e . 
"yS la^5SeveVab1SAe phenezine film, it is good to make it the thickness of 20Q.3000A by the "J™** 

^-JWo«!Sough S um total thickness will Increase according 10 the count of multistory when multistory 
carried foutTfcdesirable to take care so that thickness of each film may be made thm for fte thickness of each phenazine Mm < 
SSiSii iSSSS and it may become about 200-2000A- In addition, thickness should wan, to become homogenerty to tl 

roSuTbne approach of die degrees is adopted as an approach of making the phenazine film of this invention filing, 
n? mi ^nnrn^ach m of oaiminc a vacuum deposition method or the sputtering method (2) solution (the cast method being int 

uT„2nod, m?eleSatlc sticking method) may prtomi* in the form planned according to the object, and may carry out et 
clearance and it is not only formed all over a laminating side, but may panernizea garbage selectively 
f 001S1 A fundamental example of the structure of the organic rectifying device by this invention is explained. As shown in 
C«£££555 *37h constttuiad by a substrate I. the electrode 2 formed on the substrate I, A. Bj^molec^e e, 
lScrffonncd on the electrode 2, the phenaaine film a formed on the glant-molecule conductor layer 3, and the electrode 5 foi 

So ifflAafcr SeVectrodc 2 prepared on a substrate I, his desirable in laboratory to make It the transparent electrode which < 
K Soto oSsniTsubsttntially. A transparent electrode can be formed on die substetes 1 SUdi asa gla* ptal 

transparence plastics sheet, or a film, by vapor-depositing gold, silver, aluminum, an indium, indium ttn oidde (ITO film), and f 
XTNesa membrane). Moreover, an electrode 3 can be formed by vapor-depositing gold, silver, copper aluminum, or nlcke 
addition, when using especially as a monolayer mold, the macromolecule conductor layer 3 can be omrttedL 
ton 1 71 Although h changes with classes of electrode 2 formed on a substrate 1. when using aluminum as one electrode, ae tor 
VS^S^^i^ rectifying device, it is desirable to make the phenazine film of mb Invention or, an dummu 
iectrode by approaches, suehas a vacuum deposition method, the applying method, the cast method, and a spin coat method, 
^cany out the laSmatinTof the macromolecule conductor layer on it first. And what is necessary is just to cany out vacuum de 
of the counter electrodes, such as a golden electrode, on it further if needed. . , . ...... 

mi Tl gjTuSJ ttSHSia which on the other hand, ha, the transparent electrode formed by the SWPATALlngs m«hod * 
Example, a golden electrode, after carrying out me laminating of the macromolecule conductor ayer by an el^lyuc oxidatldt 
rolvmerization method etc. on a golden electrode and carrying out undoping processuiE to an electrical machinery chemistry tai 
{^convenient on it to carry out the laminating of the phenazine film with vacuum deposition etc Furthermore, what is neoessap 
to carry out vacuum deposition of the eleotrodes, such as aluminum. If needed. 

[Function] tn the organic rectifying device of this invention, effective rectification it performed, tej^p\ein\te)l\V^^ 
a glant-molecule conductor layer and the phenazine film. Furthermore, smce rectification was perfomed also m dw lwerjce 
phenazine nim and a metal system Ingredient layer, the component which has the rectification excellent conventionally farther 

well-known organic rectifying device could be built. . , 

[0C01 By elecfrical-potentialtlifrerence impression of hard flow, although transport of the charge which crosses impregnatior 
charce and both layers by electrical-potential-diflerence Impression of the forward direction aceordhtg to the elecado potenbal 
which the barrier of a shot key mold or a heterojuncdon mold was formed, and was sponmneously formed inthc '" to ^ co ° f ° 
module conductor layer and the phenazine film arises in the organic rectifying device of this Invention, m order to oppose ex 
Sential Senta SSm docs not flow but functions as diode. Moreover, by optical exposure separation of a xhoge arises 
Sterfaee S*tran*port of a charge arises In accordance with an electric potential gradient Therefore, by coverlnj a load land 
connecting too hastily externally between the two electrodes of an organic rectifying device, a photocurrent U ^quWwdlt 
Sao as a photodiode. You can make it function also as light emitting diode using emitting light, in case the charge funhermoit 
in by electricBl-potential-difference impression of the forward direction recombincs with the reverse charge in bulk. 

Smple] About the organic rectifying device of this invention, although experimented In a large number, me example of 
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representation extracted from the inside of h explains the manufacture approach and to engine pertbimance. In ^«.on, thisinv * Itipn 
Stt^sbSS SSSte only « the following P cxan, P les and fa interpreted Jenatunu, ^*^J^^"^^J™* L 
meaning and pneuma of this invention and for which It restricts, and an embodiment can be ebanged and carried out to arbliranop p. 



rSSiri examote l - first, the aolden electrode was vapor-deposited by the spatter on the glass substrate, and Polly 3- I 
SSSSVlB M bV me electrode <7"f^ JSl 

Ster cairvlnfi out undopins processing of this PMeT film at an etectrical machinery chemistry target, the l^inanng of 5-metnyl - <KP 
^S^Slh5 ^S\l^^^nt film (it calls for short Following MMDP) was anted out with the vacuum depos bn 
m^^^^X^S^ - vacuum deposition - carrying out - Ai^MeT/MMDP/aluminum - the sandwiches eellof 

KrpSSfi direct-current applied voltage to thb sandwiches eel co»^ 

curve was investigated, lowing 2 and drawing 3 are graphs which show the current change at the « urae of changing diftua-cunjb 
S^ed ^\Zc^<mly. Con^uently. it was checked that the stable rectification from which the time of impressing a for v 
S^SSSSSSSSt to a golden electrode side serve as the forward direction occurs. The current - 
v^^^Zssmz the electrical potential difference of +4V to a golden electrode Impresses thc«le*tncal potential dfferenp of 
VSaSSEZv walthe retnification ratio 120000 in -0. 1 17microA (refer to drawing ^^^fJP^ Z^?** of 2V, 
H was the rectification ratio 1 8000 In the current value of +1 .05mA and -0.058microA, respectively (refer to dttwJOfi 3 ). 
foSS] K SiShV^s irradiated at this component, the golden electrode side r*oduc*£^ 

used as forward. At this time, change of the photocurrcm at the time of changing the wavelength of light to irradiate was measure d. 
Drawing 4 is the graph of the action spectrum In which the relation of a light wave length-photocurrent is diown. From tote grail I, 
when an optical exposure U carried out from a golden electrode side, since [ of the absorption maximum of (-) and PMeT J a i 
Dhmocuir^it value serves as the minimum by the way, the screen effect by PMeT is shown, and k turns out that an activity side I not 
"e imerlSe of a golden electrode and a PMeT layer but the back of a PMeT layer. Moreover, since a photocuirent value serveal i b the 
^maximum (O) and near the skin of absorption of MMDP when an optical exposure is cabled omfirom M f ^"^^^ p s jj & * c 
screen effect by MMDP is shown, and h turns out that a main activity side is the back of a MMDP layer, Le., the interface Of PI rl fcT 
and MMDP. In addition, since the monolayer mold component which sandwiched only MMDP with a golden eleCTOde ^alu t num 
carries out rectification and a phottMleOTlc-translation operation in a bilayer mold component and this direction, me Interlace eft 
aluminum and MMDP is also known by functioning as an activity side. 

[0025] in example 2 example 1 instead of MMDP 5-memyUl (Hp-methoxybenzy l)-5 % 10-diriydrophcnazine 5-methylHhereafte^ jaUed 
MMODP for 8hort)10-(p-cyano benzy1)-5, lO^ftydrophenazine The same sandwiches eel was manufactured ^S0^ in S ne J **f r 
called MCDP for short)or 5-mcthyl-l0-(m-dinitro benzyl)-5, and 10-dmydropheiiazine (it Is hereafter called MpHDP for short)) When 
impressed changing direct-current applied voltage to these sandwiches eels continuously under dark, a current change similar to 
drawing 2 was shown, and it was checked mat the same rectification oeours. A rectification ratio is the component Which used 
MMODP, and is 1200 (♦'Mv) with 10000 (**4v) and the component using MDNDP in the component using 12000 e*2v) and % ICDP. 
and h turned out that it has the reciiflcaiion which was excellent in all. 

[0026] in example 3 example 1, rectification remarkable also in •••• which used other maoromoiecule conductor mgredient laM|rs was 
accepted instead of the PMeT layer. The name and rectification ratio (**2Y) of the layer ingredient were as follows. That is, mpfeare 
poiypyrrole (rectification ratio 16000), Polly 3, 4-dhmethyl pyrrole (rectification ratio 1 8000). Port p-phenylcne (rectification n tio 
13000). the poly thiophene (rectification ratio 1200). poiyacethylene (rectification ratio 1000). polish anoa cetylene (rectification ratio 
2000) a polyvinyl carbazole (rectification ratio 1000), pyrolysis polyimide (rectification ratio 8000), a pyroiysls polyacryloi 
(rectification ratio 5000). and graphhe (rectification ratio 6000). Moreover, when a metal system ingredient was used simila 
result of an indium (rectification ratio 12000), aluminum magnesium (rectification ratio 15000), a zinc chloride doping aluminl 
oxide (rectification ratio M00), antimony-pentachloridc doping tin oxide (rectification ratio 14000), and conductive copper sulf 
^ w ect ification ratio 1 0000) was obtained. 
[0027] 

{Effect of the Invention] Since the organic rectifying device of this invention rectified efficiently using both interface barriers \ 
example, the interface barrier of a giant-molecule conductor ingredient layer and the phenazlne film, the phenazine film, and a i 
system ingredient layer. It became possible [ making the component which gives the rectification ratio excellent conventional!: > 
than a well-known organic rectifying device J. Moreover, since the electron and electron hole which photocharge separation wfl 
performed using this barrier, consequently were separated are mutually conveyed to an opposite direction, it functions also as at j 
optoelectric transducer. Furthermore, while the Charge poured in by electrical-potential^fference impression moves m accordh ice 
with the electric potential gradient of a barrier in the inside of bulk. It functions also as eleetoliimmcacence devices using recojnNnning 
with a reverse charge and emitting light. Therefore, it is sure thai the predominance Of the application in the industrial world of jpis 
invention is a greatest object. 
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diode for rectification, a photodiodc, a lfeht emitting diode, or a switch. 
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m£r , , nvoni t ftn i cine* rhe organic rectifying device of this invention rectified efficiently using both Interface barriers o1 

*r!2L i n ~T+A\ant lavor it became possible [ making the component which grves the rectifioaiion ratio excellent conventional ry i 

ivieeS- Moreover. 5 in« the ejeemm »d jle^n hole .^^2^?^^^*^ I 
nerformed usinc this barrier, consequently were separated are mutually conveyed to an opposite direction, it functions also as a 
P ^^r ^n^r^u^ermore wbUc the charge poured In by electrical-poiential-difference impression moves u» accords r 

with ^verac^Seand emitting light. Therefore, it is sure that the predommance of the application In the industrial world of t 
invention Is a greatest object 
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MEANS 



[MeansforSolvmgmeProbl^^ . 
component "hi* ha* the C ™P° D ^ condL ttor 

substitution -raJkyl^S *!'°^^^. C ,^ f'^S^'Se m^olecule conductor Ingredient layer said here is . layer 

Kc^Y^^ 

ws^Sent, «n organic pyrolysis system Ingredient, and a carton system ingredient, and a m^^stera ^>P«J« ^JJJ J- 
tey« ^hKS^oWeastino metal system ingredient chosen from the group which consists of a metal, an alloy, a metallic oxide, 

!S te T?S2£nSf reh^fog S£ in 5-(eleotron releasing group) permutation- ICKaralkyl or nuclear substitution erelkyl)-S a 1 [jfs- 

rSuXSnoradical, They are the acylamlno radical, an alkyl acylamino radical, a pyrrol dinyl radical, a 1 * 

'iSSS^Slew aVa typical Stag They are a methyl group, an ethyl group, a propyl group, an uopropyl group, n-butyl m 
StSEufitt acydTiexyl radical, a methylamlno radicaU an acetyl«nino radical, the aralkyl radical shown in the [ 

nSS) wifo KHamlkyl or nuclear substitution aralkyl) radical in phenazine, benzyl a phcnylcthyl radical and p-alkyl benzyl Mr • 

S)£nnlm-screw (trffluoromemyl) benzyl, m-dinltro benzyl, m-difluorobcneyl raaioaUmd, »^^}Ts225i! 1 
Ss<S£o benzyl - *** 3 » d-dicnloro benzyl, m-dtehloro benzyl (for example^, ^ d 'f'°™ 
SStoromo b«STmHliiodo benayt, etc. In addition, the carbon atomic number of the alkyl group ^ "^^SSSL 
ton urfth lO^rfDhenarine is 1-4 pieces, and. as for them, it is needless to say that you may branch also wrththe straight chfl fT|j 
roSJn S lonfai*Srt^az£ie fa tbTabov^mendoned compound, it may be Independent or two or more sorts of mixture* gtoent 
« nowte foKs powder, silica powder, silicone rubber powder, etc) as me anrJ-oxidant of an amount. UV «#uzcr- 

ZifidSSSSZ ^SSSmSSS^U affia little for long-ternTstaWIization when such phenaztaes are used i m 
ffi cc^t or^lo^matter (a coloring agent, charge of fluorescence) may be earned out as chedc material of membra 

SSSTAmongmacromolecule conductor ingredients, as an organic synthesis system mgrcdient Polypyrrole a ^"v^my 1 I l*** 
H X^^Mmuolt The poly thiophene, Polly 3^emylmiophene. Polly 3. 4-dimemyllmophene, Polly p-FENIN, I 
% y ^lSiiF^^\^^S, Polly m-phenylene, Polly p-phenylene oxide. polish anoa c«^lcnc Poly^y^lone, 
" ' rtSSvSazol^theTO^ Qiaccty rubber and the resin which there are the poly pyridine Pon (N-mctby 

L^Sie^a^KSn^dopmg either a non-doped object or an object, and contain these can also be use* ! 
?MoS ^e^ntepyrolysis system ingredient, conductive rubber and the resin which there are synthetic ^Wtt,aL 
carton fibT S^is polytaioVpyrolysis polyoxadiazole. pyrolysis poryolefine, a pyrolysis polyamide, ^^P^^ 
a»3yabl po&M cbMde.w^lysls polyvinyl alcohol, a pyrolysfa epoxy resin, pyroWsis phenol resin, py"^ Wdge fib nation 
p^l^Sb ^polylsocjanume, a pyrolysU polypeptide, etc.. and these can i»e doping either a non-doped object or tflobjact, 

and comain these cm also be used among macromolecule conductor ingredients. . . . . . 

roOlOl^a carton system ingredient, conductive rubber and the resin which there are graphite, glass carbon, ^^ik, 
Stchien black: acewlcne black, prfrolcum pitch carbide, coal-tar pitch carbide, etc.. andchese can use doping either a non- Boped 
obiect or an obiect, and contain these can also be used among giant-molecule conductor ingredients. M 
[X) iTnSyS«n^gredient - a metal (for example, gold, silver, platinum, palladium, and nickel -) 
magnesium, calcium, silicon, titanium, alloys (for example, a palladium alloy mid an aluminum alky -Xsucb as a 
SSumrty. a Magnesium alloy, a tin alloy, an indium alloy, a regulus meted, a metallic ™ d ^ f <*^P£ e "J JfSdfa 
3ra oxide, and slcon oxide -) What made the lattice defect from OXldlzatiCH) titanium, foe tm oxide^ zinc oxidi* 
coop?. 2tta(S?«S de, a zirconium dioxide, etc. by me dopant, and gave conductlvhy Coi.ducdve rubW andfoc «*£ w 
anTmeculic sulfide (forexample, thing which made the lattice defect from an Iron sulfide, a cobalt sulfide, a nickel sulfide, j 
suVXetS "d gave^LSSSviwnn alloy oxide (the oxide of the above-mentioned alloy or mixture of the abovc-menrio, 

metallic oxida), etc.. and cont&ln these can also be used. . , _ nrt . , 

tOOW] The phwiazine film said to this invention is prepared between a macromoleeule conductor in^^^ya^d^ 
conductor ingredient layer or in between a macromolecule conductor ingredient layer and me*l systo u^ent layere 
mra^stem taoedient layer and a metal system Ingredient layer. Although one laminatmg of one of these combination ^te aj 
SS^K onto to strengthen offoctiveoesTfUrther. It Is desirable to make it the condition ^^^P^ig^J 
c»dn^lngreQlent layer. tbepbtnazine film. a giantmoteeule conductor ^ngredieni layer. me I^^'^Ij me _, 
SacS layWett. aTa double layer or multilayer structure. In this case, foe macromolecule conductor Ingredient layer and|d» metal 
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«voh>m inorediant laver of exchanEe •*•••• being earned out axe natural. .... .. , , 

SSSSl A&ough h will be coveredwrtha flhn If die above laminated material ia further required afterucuaUy Jbetag J^^^ha 
Sates <Sa£ plasties, a film, a metal sheet, a ceramic plate, plastics cast, etc.) and attaching a suitable electrode section, dep s ding 
XSicSTl^^B maybe carried cuTamong substrates. Therefore, the thickness of to laminated material may ehang^ h 
^Slrionwltfa tomkfaLs of a substrate, the thickness of a macromolecule conductor ingredient l^.crthc thickness of a me fal 
^S^SS^^^- -bout the phenazine film, ia good to mate It the thickness of 20*^ by tMtaj I ' 
™^ore?amvmgnMm total thickness will increase according to the count of mutactory when multistory [ of the phenazme fit i \1# 
122 \St Trimble to take care so that thickness of eeefa film mny be made thin for the thickness of each phenazine fllmjr] piin 
SSi^oVaSS^nd^Tbeoome about 200-2000A. In addition, thickness should w«m to become homogeneity to tht 



TO014J One approach of the degrees is adopted as an approach of making the phco^ film of this ^ elu l L 
rn the anwoach (3) of pointing s vacuum deposition method or the sputtering method (2) solution (the cast method being menu s », 
MdXuT^ WocchlS^nB film which toys what was fllm-ized beforehand (an inflatable flexible bag technique the p a [ting. 
X memod the elerawtettcsticklng method) may patteroixe in the form planned according to the object, and may carry out etel nag 
clearance and it is not only formed all over a laminating side, but may patternize a garbage selectively. 




layer 3 formed on the electrode 2, the phenazine 1 

fMlOAaSr me^teetrode 2 prepared on a substrate 1, it is desirable in laboratory to make it the transparent electrode which eoWd 
me whole surface of a substrate 1 substantially. A transparent electrode can be formedon the substrates 1, such aaa gtos; , plate ,t\ 
m^meace plastics sheet, or a film, by vapor-depositing gold, silver, aluminum, an mdlum. Indium tin oxide (TTO film), end a * on 
eddTrNesa membranTMorcover. an electrode 5 can be formed by vapor^lepositing gold, sliver, copper, aluminum, or nickel |n: 
--addition, whei) using especially as a monolayer mold, the macromolecule conductor layer 3 can be omitted. _ . . . 

[0017] Although it changes with classes of electrode 2 formed on a substrate 1, when using aluminum as one electrode, as fbrdu 
fabrication sequence of £. organic rectifying device, h U desirable to make me phenazine film of this mvenhon on an abratoua t ! 
electrode byapproaohes, such as a vacuum deposition method, the applying method, the cast method, and a spin coat method, sup to 
cany out the laminating of the macromolecule conductor layer on It first And what is necessary is just to carry out vacuum dado sition 

Of the counter electrodes, such ns a golden electrode, on it further If needed. ^ „ m , . , . j. 

r00I8] In usine the substrate which, on the other hand, has the transparent electrode fbnned by the SUPPATA Lu^ 3 method etc j, for 
example, a golden electrode, after carrying out the laminating of the macromolecule conductor layer by an electrolytic oxidation ! 
polymerization method em. on a golden electrode and carrying out un doping processing to an electrical machinery chemistry tsjrget, it 



is convenient on it to cany out the laminating Of The phenazine film with vacuum deposition etc. Furthermore, what is necessary 
to carry out vacuum deposition of the electrodes, such as aluminum, if needed. 
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OPERATION 



[Function] In the organic rectifying device of this invention, effective rectification Is ^^^J^^^?^J^^^ f 
aS-molecule conductor layer and the phenazinc film. Furthermore, since rectification was performed also fn 1 the jBttlftCI io« 

s^iem lngredicm layer, the component which has the rectification excellent conventionally tother t 

well-known organic rectifying device could be built. mm ... . , 

racS^l^^poteSdlftference Impression of bard flow, although tronapon of the charge which crosses ™ W»«on 
Sargi and both bye^.Uctrical.potemlaMlflbrence Impression of the forward toon accord** to Ae ^^P^/Jf 
Sfe barrier of a shot key mold or a hetewjunction mold was formed, and was spontaneously formed inthe mtsrfaee ofe j 
moS conductor layer endthe phenarine film arises in the organic rectifying device of this Invention, in order to oppose en . 
notSg^cnt, .current does not flow but functions as diode. Moreover, by optical «^^ i ?5^ on ^ a J*^"~ cs 1 
ffiace andSpon of a charse arises in accordance with an electric potential gradient. Therefore, by covering a load £nd 
J^M^St^SSextB^let^ the two electrodes of en organic rectifying device, a photocurrent u acquired and ttl 
^SSdioJYou can make it function also as light emittmB diode using emitting light, in ease the charge furthermore | 
in by elecWcal-potential^Hfference Impression oftiie forward direction rccombinca with the reverse charge in bulk. 
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EXAMPLE 



[Example] About the organic rectifying device of this invention, although experimented in a large number, the example of 
representation extracted from the inside of it explains die manufecture approach and its engine performance. In addition, this t 
of it not being what limits only to the following examples and is interpreted Is natural, and Its thing which do not deviate from 
meaning and pneuma of this invention end for which it restricts, and an embodiment can be changed and carried out to arbltra 



arbitraii fm 



indention 
the 

is 



natural. 



it 

tbtward 
cun^nt 
differs ice of 



uentiy, 
metfrfl-:10-(p» 
deposition 
M of 

i ' 



£0022] an example 1 - first, the golden electrode was vapor-deposited by die spatter on the glass substrate, and Polly 3- 
methylthiophene (It Is hereafter called PMeT for short) was produced by Ac electrolytic oxidation polymerization on it Subset 
after carrying out undopmg processing of this PMeT film at an electrical machinery chemistry target, the laminating of 5-r— 
methylbeiuyIVS and the 10-dlhydrophenazine film (It calls for short Following MMDP) was carried out with die vacuum 
method, the last - a it top - aluminum - vacuum deposition - carrying out - Au/PMeT/MMDP/aluminum - the sandwiohe: 
structure was manufactured. 

[0023] It impressed changing direct-current applied voltage to this sandwiches eel continuously under dark, and me current- 1 
curve was investigated. Drawin g 2 and drawing 3 are graphs which show the current change at the time of c h anging direct-C 
applied voltage continuously. Consequently, it was checked that the stable rectification from which the time of impressing a 
electrical potential difference to a golden electrode side servos as the forward direction occurs. The current value when the <^ 
value when impressing the electrical potential difference of-nlV to a golden electrode impresses the electrical potential dif 
4.14.0mA and was the rectification ratio 120000 In -0.1 17mlcroA (refer to &mm 2 ). Moreover, In the applied voltage 
it was the rectification ratio itfOOO in the current value of + 1.05mA and -0.03SmicroA. respectively (refer to drawjng 3 ). 
[0024] Next, when light was irradiated at this component, the golden electrode side produced phoToelearomotive force in the 
used as forward. At this time, change of the photocurrent at the time of changing the wavelength of light to irradiate was mr 
Drawing A is the graph of the action spectrum in whioh the relation of a light wave iengm-pbotocurrent is shown. From this 
when an optical exposure is carried out from a golden electrode Bide, since [ of die absorption maximum of (-) and PMeT ] a 
photocurrent value serves as the minimum by die way, the screen effect by PMeT is shown, and it turns out that an activity si 
the interface of a golden electrode and a PMeT layer but the back of a PMeT layer. Moreover, since a photocurrent value sen < 
maximum (O) and near the skirt of absorption of MMDP when an optical exposure is carried out from an aluminum clcctrodt ? 
screen effect by MMDP is shown, and it turns out that a main activity side Is the back of a MMDP layer, i.e., die interface of 1 
and MMDP. In addition, since the monolayer mold component which sandwiched only MMDP With a golden electrode and i 
carries out rectification and a photc^eotric-translation operation in a bilayer mold component and this direction, the interfac^ 
aluminum and MMDP b also known by functioning as an activity side. 

[0023] In example 2 example 1 instead of MMDP 5-mcihy 1- 1 0-<p-metnoxy benzy i)-5, 10-dihydrophenazine 5 -methyl 
MMODP for short) 10Kp-cyano benzyl>3, 1 0-dihy drophcnaxuie The same sandwiches oel was manufactured ualngrtt being 
• called MCDP for short) or 5-mcthyl- 10-(m-dintaro benzyO-5, and 10-dflrydropbenaztnc (h is hereafter called MDNDP for ah M t) 
impressed changing direct-current applied voltage to these sandwiches eels continuously under dark, a current change similai 1 
drawing 2 was shown, and it was checked that the same rectification occurs. A rectification ratio Is the component which usefl 
MMODP, and is 1200 (**4v) with 10000 (**4v) and the component using MDNDP in the component using 12000 (**2v) 
and It turned out mat it has die rectification which was excellent in alL 

[0026] In example 3 example 1. rectification remarkable also in **** which used other macromolecule conductor ingredient li 
accepted instead of the PMeT layer. The name and rectification ratio (**2V) of die layer ingredient were as follows. That is, f 
poly pyrrole (rectification ratio U5000), Polly 3. 4-dimethyl pyrrole (rectification ratio 18000), Port p-phenylene (recrificatbn 
15000), the poly thiopnene (rectification ratio 1200), polyacethylene (rectification ratio 1000), polish anoa ectykne (rcchficejt ta i 
2000), a polyvinyl carbazole (rectification ratio 1 000), pyrolysU potyimide (rectification ratio 8000), a pyroiysis polyacrylon it file 
(rectification ratio 5000), and graphite (rectification ratio 6000). Moreover, when a metal system Ingredient was used slmllarb j ^ 
result of an indium (rectification ratio 12000), aluminum magnesium (rectification ratio 15000), a zinc chloride doping alur*" 
oxide (rectification ratio 4000), antimony-pcntechloride doping tin oxide (rectification ratio 14000), and conductive copper 
(rectification ratio 10000) was obtained 
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DESCRIPTION OF DRAWINGS 




[Brief Description of the Drawings] 

iDrawine 11 It is the sectional view showing one example of the organic rectifying device of this Invention. 

[Claying 2] It is the graph which shows the current-voltage characteristic of the organic rectifying device of this invention. 

[Drawing 31 It is the graph which shows the current-voltage characteristic of the organic rectifying device of this invention. 

{Drawing 41 It is the pranh which shows the absorption spectrum of the photocurrent action spectrum of the organic recdryingj 

of this invention, PMeT, and MMDP. 

(Description of Notations] 

1 Substrate 

2 Electrode 

3 Macromolccule Conductor Layer 

4 Phcnazinc Film 

5 Electrode 


t evice 


[Translation done.] 

• 

» 

, http://wwv^.ipd^ & 

i 


i 

• • 

7.09.04 

1 



Received Sep-22-04 lliltem Froo-+4B 911 S11342 To-Cerrel le Byrne Be In Pete 015 



,22. SEP. 2004 17:22 



PATENTANW. LOUIS POEHLAU LOHRENTZ 



NR. 3552 



S. 16 



• NOTICES ■ 

Japan PatMt orrioe la nor responsible ror any 
caoBQC by rna use of tnis translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**++ shows the word which can not be translated. 
3. In the drawings, any words are not translated 



DRAWINGS 



j 



\fon 2 




e mm 

s m &*w m *m 

5 



[Drawing] 



3 20 -| 

* 13 
ft 

» 10 



a 1 7 



[OxaudtagJ] 



8 



1 - 



0 

-H 



i 

CV) 



lBrawing4] 



htnp://www4.ipdl.jpo.go.jp^^^ 
Recaived Sap-22-04 1 1 > 1 1 am Froar+48 911 511342 



1 \09.04 



To-Carrolla Dyrna Bain Pace 018 



22. SEP. 2004 17:22 



PATENTANW. LOUIS POEHLAU LOHRENT2 



NR. 3552 




tt* (nm) 
*uft**SfcgBM 



jvion 2 



[Translation done.] 



bttp://www4ipdlo>o.goo^ 

RacBlved Sep- 2 2-0 A 11:11am Fron-MB 811 511342 



1 ^09.04 



To-Carral la Byrne Bain Pats 017 



22. SEP. 2004 17:22 



PATENTANW. LOUIS POEHLAU LOHRENTZ 



NR. 3552 




1 £fi 

2 mm 

3 mft^mmtem 
s mm 



bttp;//www4a^ 

Received Sep-22-04 Ihllao Froa-+49 811 511342 To-Carrel la Byrne Bain Page 



22. S-EP. 2004 17:22 



PATENTANW. LOUIS POEHLAU LOHRENT2 



NR. 3552 S. 19 




http'7/ww^.ipdljpo.go^ 

Received Sep-22-04 11. Han Froa-+48 811 611342 To-Cerrel le Byrne Bain Page 018 



22. S-EP. 2004 17:22 PATENTANW. LOUIS POEHLAU LOHRENTZ 



NR. 3552 S. 20 
aeite 



T- 

•1 



cy 



6- 

A- 
3- 
2 - 



D 

•1 H 




hnp^/vww4Jpdljpo.gojp/NSAPITMP2/wbl02/IMAOE/200409n 
Received Seo-tt-04 11 :11ao Pron-*49 811 91134Z To-Carrel la Byrne Bain Page 0Z0 



'.,22. S-EP. 2004 17:22 PATENTANW. LOUIS POEHLAU LOHRENTZ 



NR. 3552 S. 21 




400 600 600 700 600 900 

&ft (nm) 



MMDPQigilR^^:^ 



hfcp://www4 jpdl jpo.go JivWSAPITMP2Mebl02/IMAGE/2004091 7174149986971.gif 1 

i 

Racaived Sep-22-M 11:11am Froa-+48 011 Slim To-Carralla Byrna Bain Page 021 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



J£l BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




